Introduction: Hemodialysis is a trusted intermediate procedure for management of chronic kidney disease (CKD) patients. As such CKD is an immune-deficient state, hence, they may be infected by hepatitis B virus (HCV) and hepatitis C virus (HCV) during hemodialysis. Eventually, HBV and HCV infection is an important cause of morbidity and mortality among patients of hemodialysis. Prevalence of HBV and HCV infection among hemodialysis patients is highly variable.
INTRODUCTION
Hepatitis is a global health problem. It is estimated that there are approximately 400 million hepatitis B virus (HBV) carriers in the world, of whom over 500000 die annually from HBV-associated liver disease. 1 According to the third National Health and Nutrition Examination Survey (NHANES), 3.9 million of the US civilian population have been infected with hepatitis C virus (HCV), of whom 2.7 million (74%) have chronic infection. About 3% of the world population has been infected with HCV and 170 million people are chronic HCV carriers. 2 Hemodialysis is a trusted intermediate procedure for management of chronic kidney disease (CKD) patients. As such CKD is an immune deficient state, hence blood borne viral infection particularly HBV and HCV are important cause of morbidity and mortality of patients treated by hemodialysis. [3] [4] [5] If CKD patients are infected with HBV and HCV, it retards the posttransplant prognosis too. 6 Patients on hemodialysis may be infected through blood transfusions, contamination of dialysis machines and equipments as well as interpersonal horizontal transmission in the dialysis units. 7 Blood transfusion has been correlated with an increase in HBV infection. Hemodialysis patients with a long-term history were more likely to be infected than those with a short-term history. 8 The risk for a patient to become HBV, positive increases 1.47 times due to 1 month of hemodialysis. 9 HCV seroprevalence ranged between 0.7 and 18.1% across different countries. 10 Chandra et al from Center for Liver Research and Diagnostics, Hyderabad, India have reported that, among the patients of CKD and of either renal transplant or hemodialysis, 7% had HBV infection alone, 46% were infected with HCV alone, while 37.10% were found to have coinfection of both viruses. 6 HCV infection is common in patient on dialysis and currently is present in approximately 8% of patient in the United States. 11, 12 The annual risk of acute HCV infection is currently estimated by the center for disease control (CDC) to be 0.15% in hemodialysis patient. It is seen that the pooled prevalence of HBV infection among hemodialysis patients in China was 11.9% and HCV infection was 41.1%. 13 HBV/HCV coinfection was related to a longer time on hemodialysis, longer duration of infection and history of blood transfusion. 14 Improved infection control and the availability of vaccines have reduced the incidence of HBV infection among hemodialysis patients from 3% in 1980 to 0.1% in 1993 in the United States and has remained stable in the past decades. 15, 16 However, dialysis patients have impaired antibody response to vaccines.
EJOHG
The prevalence of HCV infection among hemodialysis patients is high and varies between countries (2-6%) and between dialysis units within a single country. 17 So, to reduce the burden of HBV and HCV infections among hemodialysis patients regular evaluation may play an important role. This study was planned to estimate the prevalence of HBV and HCV among hemodialysis patients of Tripura, India. The aim of the study was to assess (1) the prevalence of HBV and HCV among hemodialysis patients of Tripura, (2) evaluation of mode of transmission of HBV and HCV among hemodialysis patients, and (3) development of insights about prevention strategies.
MATERIALS AND METHODS
This is a prospective single center study. The study was conducted at Dialysis Unit of Agartala Government Medical College and GB Pant Hospital. This is the only dialysis unit of Tripura having 10 beds and providing hemodialysis to about 20 patients on an average everyday. As this is the only center, the study will reflect the status of HBV and HCV among hemodialysis patients of Tripura. The study was conducted for a period of 6 months from January 2011 to June 2011. All the patients visited dialysis unit in this period were included in this study. A patient was included for one time only. No patients were excluded from this study except who were not willing to participate.
A study protocol was designed and approved by the ethical committee of the institution. At the beginning of the study all the staffs of the hemodialysis unit were appraised about the study and similarly status of all the staffs in respect to HBV and HCV were evaluated to exclude any provider to patients transmission.
Initially every patient was explained about the protocol of the study and a written consent was taken. After that before hemodialysis 5 ml of blood was collected. The blood sample was allowed to stand for sufficient time for separation of serum. The sample was then centrifuged and serum was separated and preserved at -20°C. The next day the serum sample was tested for HBV and HCV by ELISA Reader (Thermo Scientific Multiskan EX,Thermo Fisher Scientific Oy, Vantaa, Finland.) using reagent for HBsAg and Anti-HCV (General Biological Corp, Taiwan). The positive samples were rechecked and negative samples were randomly reexamined for confirmation. The results were tabulated and analyzed.
RESULTS

All patients attending Dialysis Unit of Agartala Government
Medical College and GB Pant Hospital during the period of January, 2011 to June, 2011 were studied, evaluated and analyzed. Total 165 patients attended the hemodialysis unit. Out of this 120 were males and 45 were females. Most of the patients were between 40 and 60 years of age and mean age was 48.16 years. All the patients were clinically evaluated and detail history of blood transfusion, duration of hemodialysis and all other variables were noted.
From the baseline study it was found that three (1.8%) patients were HBsAg-positive and two (1.2%) patients were Anti-HCV-positive at the beginning of the hemodialysis. They were on separate machine of hemodialysis to prevent cross infection.
Total 106 patients out of 165 patients were vaccinated against HBV before commencing hemodialysis, 47 patients were vaccinated during the time of hemodialysis and 12 patients were not yet vaccinated against HBV at the time of the study.
From HBsAg and Anti-HCV analysis of all patients it has been found that total nine (5.5%) patients were newly positive for HBsAg and after inclusion of previously positive patients total positive for HBsAg were 7.3%. Similarly, newly positive patients for anti-HCV were 18 (10.9%) and including already positive individuals total 20 (12.12%) patients were infected. Two previously HBsAg-positive patients became positive for anti-HCV during hemodialysis. Hence, we have two (1.2%) patients of HBV/HCV coinfection.
Another interesting finding is that total 105 (63.6%) patients received blood transfusion before or during the time of hemodialysis. Out of nine newly HBsAg-positive patients all of them received blood transfusion before or during the time of hemodialysis (Table 1) . Similarly, all anti-HCVpositive patients received blood transfusion. Patients those who have not received even a single unit of blood none of them became HBsAg or Anti-HCV positive (Table 1) . However, patients those who were HBsAg or Anti-HCV negative, 56.8% of them are blood transfusion recipient.
Among the newly HBsAg-positive patients 66.7% were between the age of 30 and 40 years (mean age 37.5 years) and 83.33% newly anti-HCV-positive patients were between 21 and 40 years of age (mean age 45.25 years) and cumulative mean age of the both HBV-and HCV-positive hemodialysis patients were 44.09 years. It is also found that the mean duration of hemodialysis of infected patients was 1 year and 1 month whereas for noninfected patients it was near about 8 months.
It was observed that all HBV and HCV infected patients had already undergone AV fistula operation but only 53.7% noninfected patients had the history of fistula operation.
Out of total nine newly positive-HBV infected patients no one was vaccinated before the diagnosis of CKD. Five patients were vaccinated just before hemodialysis and four were not yet vaccinated.
DISCUSSION
It has been reported that hemodialysis increases the possibility of blood borne viral infection but the prevalence is variable from hemodialysis center to center, region to region and country to country and high-cost hemodialysis center vs low-cost hemodialysis center. It is not well understood whether this variability has got any relationship with the basic prevalence of the disease in the community. In most of the study HBV infection among hemodialysis patients was between 4 and 11% and HCV infection was between 8 and 12%. In India, reported study of HBV and HCV infection among hemodialysis patient is variable. Reddy et al have reported that among hemodialysis patients 5.9% were HCV-positive while 1.4% patients had HBV infection and 3.7% had coinfection with HBV and HCV. 18 Chandra et al have reported that among the patients of CKD, renal transplant or hemodialysis, HBV, HCV and coinfection of both viruses were 7, 46 and 37.10% respectively. 6 In the community study of Tripura it is found that prevalence of HBV among general population is around 4% whereas HCV is less than 1% (unpublished data).
Dialysis center at Agartala Government Medical College and GB Pant Hospital is the only dialysis center in Tripura; hence it reflects the prevalence of HBV and HCV in hemodialysis patients of Tripura. In our study we have found that 5.5% of hemodialysis patients were newly infected with HBV. It shows that most of the hemodialysis patients were vaccinated just before hemodialysis or not yet vaccinated. Probably, it did not allow development of full fledged passive immunity. Further, immunogenicity of CKD patients is less than normal. The study also demonstrates that this may got a positive correlation.
On the other hand 10.9% of patients became newly positive for anti-HCV. This is comparative with other centers, but interesting finding is that HCV infection among hemodialysis patients are occurring at a much early age than general population. This may increase the threat of HCV transmission. It has been observed that all HCV-positive patients had the history of blood transfusion. Patients who had not received any blood transfusion, none of them was positive for anti-HCV. It shows that blood transfusion is a major source of HCV infection among hemodialysis patients. It is understood that all blood are screened before transfusion. Probably present method of blood screening could not detect some of HBV-and HCV-positive blood samples. Hence, screening of blood for HBV and HCV before transfusion should be done by PCR or by testing nucleic acids. 19 Though these are expensive but yield is very high.
Duration of hemodialysis is also a risk factor for getting infection. As longer the duration there is more possibility of getting infection by HBV or HCV.
Our study reveals that there is increased transmission of HBV and HCV infections during hemodialysis of CKD patients and most possible cause could be blood transfusion. Other source of infection like surgery and cross infection may contribute to some extent but that may not be so significant. All patients of CKD should be vaccinated against hepatitis B by following standard vaccination norms (in adults 2 ml at 0-1-2-6 months and if required booster every year).
Blood screening methods in blood bank needs further improvement and newer technique like PCR, ID-NAT, etc. should be adopted. 20 Voluntary blood donation may reduce the burden of blood borne viral infection, however, in a community where HBV and HCV infection prevalence is higher needs adoption of further precautionary measures to reduce mortality and morbidity among CKD patients.
